Potato leafroll virus (PLRV) antigen was easily detected by enzyme-linked immunosorbent assay (ELISA) in potato foliage which had been collected in commercial fields or grown in a greenhouse. ELISA values were highest in newly expanded leaves and gradually declined with growth.
Introduction
The selection of virus-free seed potato planting stock is essential for successful potato production.
For this purpose, many different field, greenhouse and laboratory methods have been used. Among them, serological methods are the most useful and convenient.
Although we succeeded in producing antiserum against purified preparations of potato leafroll virus (PLRV) in 197410), the virus in the crude sap from infected potato plants could not be serologically detected until 19771). In recent years, more sensitive serological methods such as immune electron microscopy4,9) (or immunosorbent electron microscopy, ISEM)11,12) and enzyme-linked immunosorbent assay (ELISA)2) have been developed and applied for plant virus detection.
Several workers have reported promising results with both methods using PLRV-infected foliage5, 6, 7, 8, 13, 14) , tubers3,16), roots1) of potato, and viruliferous aphids3,17). We discussed previously the Table 2 , the results of ELISA tests closely corresponded to those of visual indexing.
The virus antigen was detected in eigthteen out of nineteen plants with PLRV-symptoms, and was also detected in three out of 14 plants with leafroll-like, questionable symptoms. These numbers, three and one (asterisks in Table 2 ) might be due to primary infection of PLRV; the disease was detected by ELISA before it had time to express symptoms.
PLRV-indexing using green sprouts by ELISA PLRV-indexing by ELISA was conducted using green sprouts from potato tubers which had been collected at random from naturally infected, field-grown potato plants. Green sprouts from the distal (rose end) of tubers were used for ELISA and those from the middle were planted for observation of symptoms in a greenhouse. The (Table 3) . However, PLRV indexing using green sprouts was rather difficult because healthy sprouts gave relatively high ELISA values7). As shown in Table 3 , the threshold value (0.1) was calculated from noninfected potato samples. Preliminary experiments, however, revealed that heat treatment of sap at 50C for 10 min was effective in eliminating the non-specific background of the samples. Since the non-specific ELISA absorbance values in the heat-treated healthy material averaged 0.05 (0.04-0.06), PLRV-indexing by ELISA became much easier even in green sprouts were used as the source (Fig. 2) . PLRV-indexing using tubars by ELISA Similarly, heat treatment of sap (50C for 10min) also made it possible to do tuber indexing using tubers collected from naturally infected, field-grown potato plants. As shown in Fig. 3 , the ELISA absorbance values for healthy tubers ranged around 0.05, and those for infected tubers (rose end) that had been stored for 6 months in a cellar ranged between 0.1 and 0.45.
Preservation of PLRV antigen for ELISA tests
The possibility of antigen preservation and the effect upon ELISA values of the length of time during which antigens were preserved, were tested with dried, PLRVinfected potato foliage.
Potato leaves with typical symptoms were cut up with a razor No obvious differeces in ability to detect the PLRV antigen were observed, since PLRV antigen could be accurately detected at even nanogram levels by both methods (Fig. 5) 
